Work in confectionery plants involves the use of different foods for making sweets and pastries. As a result, confectioners are often exposed to the dusts of flour, talc, starch, walnut, peanut, cacao, cocoa, chocolate, coffee, spices, cinnamon, and other food products.
Although the respiratory problems of confectionery workers have not been extensively studied, related data exist for bakery workers. ' 8 Symptoms among bakers may occur often as noted by Hartman et al who studied 314 workers in an industrial bakery and found that 74% had respiratory allergy to flour (rhinitis and/or asthma).9
As well as studies of bakery workers findings on sensitivity to specific food products are relevant to the study of confectionery workers. Allergy to nuts and beans is widespread in the general population commonly resulting in upper respiratory symptoms.
Multiple allergies to common foods including chocolate, walnut, peanut, and other products have been described by Speer.'0 Nuts, in particular, have been associated with allergic reactions. Hypersensitivity to pine nuts was reported by Fine" and Nielsen,'2 to pinon nuts by Arnmentia et al,"3 and to pignolia nuts by Santos and Unger. '4 Allergic and other untoward reactions of the upper respiratory tract due to peanuts have been described by Fries'5 and Yunginger et al. '6 A case of asthma due to central American walnut was reported by Bush and Clayton. '7 Allergy to chocolate and cocoa bean are also well recognised and have been reported by Fries.'8 '9 Wutrich20 described an allergic reaction after the consumption of malt-containing chocolate drinks and snack products. Asthma and other symptoms in cinnamon workers have been reported after exposure to cinnamon dust.2'
The current study was designed to examine the respiratory function of workers employed in a confectionery plant exposed to many of these substances.
Workers and methods

WORKERS
Our study examined 288 workers (259 women and 29 men) in one confectionery plant in Zagreb, Croatia. They represented 85% of all workers in the plant. Additionally a group of control workers (65 women and 31 men) of similar age and smoking habit employed as transport workers in the same plant served as a control for respiratory symptoms and baseline lung fiction. All subjects were volunteers. Ventilatory capacity was measured in all confectionery and control workers by recording maximum expiratory flow-volume (MEFV) curves with a portable flow-volume spirometer (Pneumoscreen, Jaeger, Germany). Measurements were performed on the first working day of the week (Monday) after two days away from work. All employees were working on the day shift. The forced vital capacity (FVC), forced expiratory volume in one second (FEV1), and maximum flow rates at 50% and the last 25% of the control vital capacity (FEF50, FEF25) were measured on these curves. At least three MEFV curves were recorded and the highest value was used as the result of the test; MEFV curves in confectionery workers were measured before and after the workshift. The measured Monday preshift values for ventilatory capacity were compared with the predicted normal values defined by Quanjer24 and with the control group. The spirometer was calibrated for volume on a daily basis. Both measurements and calibration were performed in accordance with the American Thoracic Society standards for spirometric measurements.25
ENVIRONMENTAL DUST MEASUREMENTS
Airborne dust samples in the confectionery plant were collected with Hexhlet horizontal two stage samplers during the eight hour work shift. Twenty dust samples were collected in the areas where workers were examined. Dust concentrations were expressed separately as the total and the respirable dust fractions in mg/M3. Vapours of ethyl alcohol were collected in tubes filled with activated charcoal and subsequently analysed by gas chromatography. Vapour concentrations were expressed as parts per million (ppm).
STATISTICAL ANALYSIS
The results of ventilatory capacity measurements were analysed by paired t test for matched differences (across shift changes and the comparison of baseline to predicted normal values). The unpaired t test was used for measuring differences between exposed and control workers. The X2 test or when appropriate Fisher's exact test were used for testing differences in the prevalence of respiratory symptoms. Values of p < 0 05 were considered statistically significant. Table 2 presents the prevalence of chronic respiratory symptoms for workers of all groups (men and women) and their controls. Most of the chronic respiratory symptoms occurred significantly more often in confectionery workers than in control workers. Table 3 shows the prevalence of chronic respiratory symptoms in the five different occupational groups of confectionery workers compared with control workers. Male confectionery workers were employed exclusively in group one jobs. Chronic phlegm, chronic bronchitis, chest tightness, and nasal catarrh were particularly frequent in group 2 women confectioners exposed to ethyl alcohol compared with the other groups of women confectioners. Occupational asthma was reported by seven (2.7%) of 259 women confectionery workers. These workers stated that their symptoms of asthma were not present before starting employment in the confectionery plant but developed after working for three to 
Results
RESPIRATORY SYMPTOMS
Numbers in parentheses are percentages. five years in confectionery and were most pro-FEF50 (range 4-6-13-0%) and for FEF25 nounced during exposure in the workplace.
(range 4-7-22-3%). Table 4 shows the prevalence of acute Table 6 shows the mean measured ventilasymptoms. There was a high prevalence in all tory capacity data in confectionery workers groups of confectionery workers, particularly compared with predicted and control values. for cough, dyspnoea, burning or dryness of Most of the preshift values were significantly the throat, and eye irritation. These preva-lower than expected; in particular, FEF50 and lences were greatest in the women confection-FEF25 were greately reduced. Among the ers exposed to alcohol fumes. group of workers in confectionery as a whole 28% had an FEF5O and 35% had an FEF25 VENTIaATORY CAPACITY below 80% of predicted. Zuskin, Mustaibegovic, Schachter, Kern *Average before value significantly greater than after value. % = per cent across shift reduction (((before-after)/before) x 100). Ventilatory capacity data are presented as mean (SD). Measured preshift baseline measurements are compared with controls; statistical differences were the same when worker values were compared with controls.
2-0 (range 0 3-5A4) mg/M3. hyper-reactivity (PD20 < 120 umol). DeZotti et al studied bakers, confectioners, and pizza makers and found that 25% to 26% of exposed workers complained of chronic respiratory symptoms. They also described upper respiratory symptoms such as eye and nose irritation and chest tightness with prevalences of 16-6% to 21A4% respectively. 29 
